Vitiligo is an acquired cutaneous disorder of pigmentation, with an incidence of 0.5% to 2% worldwide. There are three major hypotheses for the pathogenesis of vitiligo that are not exclusive of each other: biochemical/cytotoxic, neural and autoimmune. Recent data provide strong evidence supporting an autoimmune pathogenesis of vitiligo. As vitiligo can have a major effect on quality of life, treatment can be considered and should preferably begin early when then disease is active. Current treatment modalities are directed towards stopping progression of the disease and achieving repigmentation. Therapies include corticosteroids, topical immunomodulators, photo(chemo)therapy, surgery, combination therapies and depigmentation of normally pigmented skin. It seems that traditional Chinese medicine could be more effective than the current treatment for vitligo.
are three hypotheses for its pathogenesis including biochemical/cytotoxic, neural and autoimmune: the biochemical/cytotoxic hypothesis emphasizes that vitiligo occurs when the melanocyte is killed by cytotoxic precursors to melanin synthesis; the neural hypothesis is based on nerve injury development with effected sites that leads to segmental vitiligo with neurons that interact with melanocytes and release melanocytotoxic substrates; the autoimmune hypothesis is based on genetic data which are more associated to autoimmune diseases (5) .
Although these three theories are sufficient to explain the mechanisms of vitiligo, the convergence theory isthat stress, accumulation oftoxic compounds, infection, autoimmunity, mutations, altered cellular environment and impaired melanocyte migration and proliferation can all contribute in varying proportions to the etiopathogenesis of vitiligo (6) .
Some evidence emphasizes that vitiligo occurs through autoimmunity. In a study where the lesion, perilesional, and non-lesional skin biopsies from patients with vitiligo were compared with immune infiltrates found in the skin of normal healthy donors and relevant disease controls a major role was observed for skin-homing T cells in the death of melanocytes seen in vitiligo (7) . The family history of vitiligo in 20% to 30% of patients makes a chromatic role for genetic factors (8) . However, there is not sufficient data to support the exact cause of vitiligo.
TREATMENT OF VITILIGO
Vitiligo is a skin condition characterized by white patches (hence, its alternative name, leukoderma; leuko = white; derma = skin). These skin patches are missing the skin pigment melanin; in most cases, the condition is triggered by sunburn. Normally, excessive sun exposure first causes skin reddening, followed by peeling of the outer skin layers, and formation of darker skin in the exposed area ("tanned" skin). However, in some cases, a reaction occurs in which the melanin production is blocked and the skin loses its color. The patches of white are usually at the site of the bum, but it is also possible for additional patches to begin appearing elsewhere. Genetic factors are believed to contribute to the susceptibility towards vitiligo, and the condition might be triggered by conditions other than sunburn, such as viral infections or physical trauma to the skin. The disorder appears to have an autoimmune characteristic, in which melanocytes (melanin producing cells) are attacked and destroyed. Vitiligo usually first appears by the age of 20, though it can begin later.
There are a number of treatments for vitiligo with the best evidence for applied steroids and the combination of ultraviolet light in combination with creams (9) . Due to the higher risks of skin cancer, the NHS suggests phototherapy only be used if primary treatments are ineffective (10) .
Phototherapy
Exposing the skin to UVB light from UVB lamps is the most common treatment for vitiligo. The treatment can be carried out at home with a domestic UVB lamp or in a clinic. It is important to control the exposure time so that the skin does not bum from overexposure. Treatment can take a few weeks if the spots are on the neck and face and if they have existed not more than 3 years. If the spots are on the hands and legs and have been there for more than 3 years, it can take a few months. In a clinic the treatments are carried out 2-3 times a week, and at home every day, which makes the home treatment more effective. Spots on a large area of the body may require full body treatment in a clinic or hospital. Both UVB broadband and UVB narrowband lamps can be used (11, 12) . There is no treatment that totally repigments the skin. Adding a psoralen, a photosensitizer, or an immunomodulant (13) that increases the effect of the UV light can aid in partial repigmentation.
A 1997 report suggests that combining vitamin B'2 and folic acid supplements with sun exposure caused repigmentation in 52% of cases (14) .
Ultraviolet light (UVA) treatment is normally carried out in a hospital clinic. Psoralen and ultraviolet A light (PUVA) treatment involves taking a drug that increases the skin's sensitivity to ultraviolet light, then exposing the skin to high doses ofUVA light. Treatment is required twice a week for 6-12 months or longer. Because of the high doses ofUVA and psoralen, PUVA may cause side effects such as sunburn-type reactions or skin freckling (10) .
Narrowband ultraviolet B (UVB) phototherapy is now used more commonly than PUVA as it is less damaging to the skin. As with PUVA, treatment is carried out twice weekly in a clinic or every day at home, and there is no need to use psoralen (10) .
Immune mediators
Tentative evidence supports a role for tacrolimus (15) . There is short-term evidence for pimecrolimus but long-term data is missing (16) .
Skin camouflage
In mild cases, vitiligo patches can be hidden with makeup or other cosmetic camouflage solutions. If the affected person is pale-skinned, the patches can be made less visible by avoiding tanning of the affected skin (17) .
De-pigmenting
In cases of extensive vitiligo the option to depigment the unaffected skin with topical drugs like monobenzone, mequinol, or hydroquinone may be considered to render the skin an even colour. The removal of all the skin pigment with monobenzone is permanent and vigorous. Sun-safety must be adhered to for life to avoid severe sunburn and melanomas. Depigmentation takes about a year to complete (10) .
Transplanting melanocytes
In October 1992, a scientific report was published of successfully transplanting melanocytes to vitiligo affected areas, effectively repigmenting the region (18) . The procedure involved taking a thin layer of pigmented skin from the patient's gluteal region. Melanocytes were then separated out to a cellular suspension that was expanded in culture. The area to be treated was then denuded with a dermabrader and the melanocytes graft applied. Between 70 and 85 percent of patients experienced nearly complete repigmentation of their skin. The longevity of the repigmentation differed from person to person (19) .
Chinese medicine for treatment ofvitiligo
PUVA therapy is not very satisfactory except for small patches; while some people respond well, the majority attain only partial pigmentation and are not happy with the results (20) . The therapy is disruptive, in that it may need to be applied repeatedly (with individual office visits) for many weeks. Over-thecounter, self-applied psoralens have been developed as an alternative; while more convenient, this does not necessarily improve the outcome. The PUVA method is most effective when vitiligo is limited to only one or two clearly defined patches, and less useful when there are multiple patches.
Chinese medicine has been applied to treat vitiligo, and many of the treatments involve combined topical and internal use of psoralea seed extract, rich in psoralens. As with PUVA, there is limited success with this method. However, herbal formulas aimed at treating autoimmune disorders and those aimed at systemic improvements (especially in the blood components) may have a better effect. Reports of successful treatment appear from time to time in the Chinese medical literature and some clinics advertise their treatments with before and after pictures of successful cases. Complex patent herbal medicines and topical applications for vitiligo -aside from psoralea extracts -have been produced by several factories. Some of the Chinese therapies offered are depicted in the following pages, based on their presentation via websites, with editing to improve their clarity
The main therapeutic principle for treating vitiligo is nourishing the kidney, promoting blood circulation, and dispelling pathogenic wind. There are three alternative recipes for internal use and a topical therapy (21).
Compound tablet ofTribulus: the main herbs are tribulus, spirodela, ho-shou-wu, xanthium, tangkuei, scorpion, carthamus, and cnidium. The herbs are ground into fine powder to make tablets. Take 10 grams are taken, three times a day.
Recipe by physician Yang Hengyu: the main herbs are astragalus, tang-kuei, peony, red peony, raw rehmannia, cooked rehmannia, ho-shou-wu, lycium, cuscuta, cnidium, tribulus, angelica, persica, and carthamus. The herbs are to be decocted in water for oral administration.
Shou Wu Decoction: the main herbs are ho-shouwu, black sesame seed, peony, red peony, albizzia, raw rehmannia, cooked rehmannia, prunella, astragalus seed, gentiana, carthamus, polygala, tangkuei, salvia. The herbs are to be decocted in water for oral administration.
External Treatment: Grind 5 grams each of realgar, sulfur and typhonium tuber, 2 grams of litharge, 15 grams of cnidium fruit and 0.5 grams of calomel into fine powder and mix with vinegar for application on the affected part, twice a day, or use ginger to dip powder to rub the affected part, twice a day. The patient must be treated this way for more than 3 months.
The pathogenic factors ofvitiligo are mainly: heat in the blood or bodily heat; invasion by exogenous wind or damp, which invade the skin resulting in disorder ofthe circulation ofblood at the surface; and blockage ofthe channels and vessels (thus, the blood cannot nourish the skin leading to qi-stagnation and hair-orifices blocked). Because the hair-orifices are blocked, the affected skin looks glossy.
Vitiligo usually develops rapidly in the spring and summer. In some cases a feeling of itching precedes expansion of the white patches. If a patient's constitution is worsened by bad morale or by some exogenous factors, the pathological condition advances continuously. Quite a few patients miss the best time for treatment of the disease, when it first appears, trusting that it will simply resolve spontaneously; once the area affected becomes bigger than the original spots, the time required to cure the disease will be longer (22).
It is better to treat the ailment completely; one should rely on traditional Chinese medicine to regulate the qi and blood, clear away the heat, activate the blood circulation, and dredge the channels and vessels in order to support the healthy energy and strengthen body resistance. A series of vitiligo-resolving medicines are manufactured with genuine Chinese herbs, which are non-toxic, produce no side effects, and require a relatively short term of treatment to attain a rapid and permanent effect. The herb preparations are applied topically and taken orally in convenient form; as a result of treatment, there is rarely a recurrence of vitiligo and there is a high rate of improvement, reaching 98% and a cure rate over 80%. Vitiligo is an obstinate ailment, so the treatment time period might be long; however, the disease is not incurable. During the course of treatment, one should follow closely the instructions for using the herbs, and maintain a good mental state, to get the desired results. Persons with vitiligo should avoid direct sun exposure and prolonged living in a damp environment, avoid air conditioning when sweating, maintain a regular living habit, and avoid some potentially irritating foods such as shrimp, crab, lamb, chili and other spices. If white patches begin to appear, they should be treated as early as possible.
Modern pharmacological research has demonstrated that cinnamon twig can dilate blood vessels and enhance microcirculation. Astragalus, ho-shou-wu, lycium, and cordyceps can regulate the body immune function and maintain homeostasis. All of the ingredients when used in combination can nourish the liver and kidney, invigorate qi and nourish blood, dispel pathological qi and qi stagnation, and remove wetness, invigorate blood, activate blood circulation and dissipate blood stasis, clear channels and collaterals and remove patches. This internal therapy is the treatment of the primary aspect of the disease. The topical herbal preparations are made by soaking angelica and cinnamon bark in ethanol. Angelica can promote melanocyte regeneration while cinnamon bark is acid-sweet and warming, so it can dissipate blood stasis and promote blood circulation; it can dilate peripheral blood vessels and increase local blood flow when applied topically. This topical treatment will activate the melanocytes and treat the external aspect of the disease. When the above oral and topical therapies are used in combination, both the principal and secondary symptoms are treated at the same time. After 3 months treatment with Chinese herbal medicine, the treatment can be supplemented with epidermal autografting to increase the number of melanocytes in the lesion areas, promote healing of the white patches, and shorten the treatment duration while increasing the cure rate.
CONCLUSION
Many studies have been performed to determine which treatment is the best for vitiligo. Since there is no consensus on the pathogenesis of vitiligo, a treatment to completely cure vitiligo does not exist. More randomized controlled trials on the treatment of vitiligo are necessary.
